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ESSAY  0^  THE  PIOUGH. 


the  pluug].,  and  to  ploughi^^lS;.  f^"«^^^  introduction  to 
In  cl.wnff  30,  he  would  o.i*     ^^"nded  on  accurate  pr  nciples 

FrankliS.  .C  "rtbtVXf  o/ theT'^*'^  *^'l  ^^^  ^" 
were  picking  flaws  in  the  Declaration  of  T  ^'"'5^  ^'""^'''^ 
P^u-ty  from  the  country  were  rcecH^^oV^^'"^^^  ^°^'  ^ 
having  on  it  the  motmi  Tf  o  i   ?     criticizing  a  hatter's  siffn 

print«l :  "St  S";.  >  ^ LtV/t %'"'?  .*» '™'^^ 
said,  the  sign  itself  shmr^^  tiJr  7  ^  "^'"^  ^mUh."  One 
else    another  tt  the "orf  t?^  tt  "T  "^T'  ""<'  »°'«"g 

clearly  be  inferred  tharthe;  were  no^'tt  ^^"''  ''"^'^ 
third  was  for  strikinu  nnt  tl,{  I    j  i       °  *"  ^'''*'»  Way  J  a 

would  naturali;  be  fresnmed  I  b/T  "'  "'  P'^''^  »f  «"'e 
fourth  said,  all  wouV  Sow  that  whonthTb'^  ='«"  ™''  =" 
money  would  have  to  be  nlid  •  n  fift?  •  •  ,''? '  T"  *»''"  '^e 
of  the  seller  was  entLlyCeknou  Zlt  t'  '^'  "''"' 
criticisms  all  the  words  were  er,»„Tf'  I  '"7  ">ese  repeated 
left  but  the  pictJ^  of  the  ha?  ""  "«"'  ""'^  ""'"ng 

red™!.;*TftgTagTfe  w^^^'  '"tf  '^^  ""  -'  "«  ■> 

capable,  L^t  only  the  ™es'a„*,r°"f"''  '""S""*^  »'  ^^  « 

'•■'■'chWthenloLh  aud  b„r  ■'''■'''''IP''?  ?"""''"■•  ">  each 

especial  mannrttofacf,  titSf  "^P'^gW"?,  l>"t  in  au 

tiiose  rules  and  metres  b^.vff      ^f  maxims  on  which 

been  bestowed,  iSthl  use  0?^'°  <''**l'cd.     Care  has 

which,  the  meaning  mTght  not  he™7-™1  "^  expression,  of 

readers,  to  use  emCtorv  ,nd  f    T"','"  *''"  generality  of 

aries  of  arts  and  scSe7ai'   not^^'  '"T^^^-     »'«'™- 

-  we,  at  all  times  dis^^^elTo  Z^l^Z^^i^ 


for  the  purpose  of  consulting  them.  The  author  has  consi- 
dered it  advisable  to  use  language  that  will  not  require  a  resort 
to  dictionaries  of  art  and  science,  as  being  a  method  more 
likely  to  be  generally  useful.  The  scientific  and  learned 
reader  can  of  course  stoop  to  the  comprehension  of  familiar 
expressions,  while  those  who  have  not  been  favoured  with  a 
knowledge  of  scientific  terms,  would  be  at  a  loss  to  understand 
them  without  further  enquiry.  Thus,  while  the  unlearned  will 
clearly  comprehend  the  whole  treatise,  the  scientific  scholar, 
with  an  appreciative  smile,  will  pass  along  with  the  fiimiliar 
and  homely  style  of  the  author. 

The  reader,  whatever  may  be  his  station  or  his  acquirements, 
is  respectfully  regarded,  as  not  only  willing,  but  desirous  and 
able  to  learn  :  and  on  this  consideration  pains  have  been  taken, 
not  merely  to  tell  him  what  he  is  to  do,  but  why  he  is  to  do  it ; 
he  has  not  only  the  practice  but  the  origin  and  principles  of 
each  branch  laid  before  him. 

The  present  age  is  perhaps  the  most  remarkable  that  time 
has  produced,  for  the  approaches  to  perfection  of  almost  -^'very 
kind  of  machine  or  tool  required  in  the  various  departments  of 
art  and  manufacture ;  our  present  subject  is  of  course  confined 
to  agriculture,  and  we  proceed  to  remark,  that,  in  a  new  coun- 
try, and  among  new  settlers,  many  difficulties  beset  the  agri- 
culturist, subjecting  them  to  methods  more  or  less  peculiar, 
cheap  and  superficial,  and  to  greater^  changes  than  are  expe- 
rienced in  old  and  long  settled  countries. 

Among  the  peculiarities  incident  to  the  new  and  crude 
condition  of  things  in  our  country,  is  the  wide  and  shallow 
ploughing  heretofore  practised,  and  which  even  now  is  prac- 
tised by  many.  The  early  settlers  were  compelled  by  necessity 
to  secure  present  profits,  and  were  obliged  to  adopt  the  quickest 
and  cheapest  manner  of  ploughing  and  preparing  tlie  ground 
for  the  reception  of  seed.  They  had  to  contend  with  many 
obstructions  in  the  tillage  of  a  rough  and  uneven  surface,  and 
they  used  ploughs  with  very  short  moidd  boards,  of  abrupt 
cvn-vaturcs  and  carriyng  shallow  and  wide  furrows.  In  the 
progress  of  things  these  difficulties  have  been,  to  a  considerable 
extent,  modified  or  removed. 

Tlio  r'ough  is  the  subject  of  the  present  treatise.  The 
ph)ugh,' standing  as  it  does  at  the  head  of  all  agricultural 
unpleinents,  it  affords  a  most  important  and  interesting  subject 
for  consideration.  Our  daily  ])rcad,  as  it  is  divinely  bestowed 
upon  us,  comes  to  us  through  its  instrumentality.  Its  use  in 
modern  tillage  ia  indispensable.     The  plough,  or  some  rude 
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resemb  ance  of  it,_to  break  up  the  soil,  must  be  coeval  with 
the  earliest  begmmngs  of  tillage;  and  a  treatise  upon  its  1 
tory,  and  upon  the  prmciples  and  reasons  on  which  its  im- 
Fovements  have  been  effected,  must  be  at  once  both  hi^hTy 
interesting  and  instructive.     The  plough  of  modern  times  1 2 
been  exhibited  and  used  in  a  variety  offorms.     Variorcau  es 
bave  existed  to  prevent  its  improvement  and  to  ret T  tT 
approximation  to  perfection  not  necessary  here  to  enumerate 
In  all  ancient  figures  and  descriptions  of  the  plough    its 
ex  reme  simphcity  IS  to  be  remarked,  but  with  the  progress  of 
time  and  human  skill  are  to  be  observed  deviations  h-om  hi 
early  simplicity  aiid  an  increase  in  the  number  of  its  mr 
The  Roman  ploughs,  as  they  are  described  by  different  vk: 
are  of  very  remote^  origin,  and  they  are  used  at  the  present 
time  m  some  portions  of  the  outer  Hebrides  and  in  sX 
Thoy  exhibit  a  very  curious  relic  of  the  ancient  Celtic  modes 
of  cultivation      This  ancient  plough  is  formed  of  one  piece  of 
wood,  selected  from  its  possessing^  natural  bend,  so  tt  the 
sole  pi-esents  nearly  a  horizontal  position,  when  the  handle  is 
phaced  upon  the  shoulder  of  the  person  who  uses  the  implemeVt 
A  simple  wedge  shape  share  is  fitted  on  the  fore  pa  t  oTle 
so  e  by  means  of  a  socket.     A  wooden  peg  is  inserted  in      o 
side  of  the  heel  which  completes  the  impfeiSent.     On  th  "pt 

li-ounl    \r"- "'/'  ^^^^'"^'^  1^'^^^  ^^-  instrument  i^t? 
tiegiound.     Ins  implement  is  directed  by  the  hand  alone 

im  ol^f!;^''-'"?^^  "'"'  ^"'^^^  S^-*^^^"^^'  ^^^*^i"  this  ancient  and 
pToiigL      ""i^^^'^^*^^^  ^'^  ^'  ^«  traced  the  rudiments  of  tlie 

As  the  cultivation  of  tlie  soil  became  more  and  more  an 
object  of  industry,  corresponding  improvements  in  thH  ou"h 
and  other  agricultural  implements,  naturally  followed:  butb 
England  previous  to  the  beginning  of  last  century,  the  ploiUh 
appe^u's  to  have  continued  in  a  very  uncouth  state.*^  Al,ou  tha 
period  agriculture  seems  to  have  become  more  an  obierof  im 

anirihrb^st  m  "l  '''T  ^'  ''t?-  ^^^^""^  '^  ^«  ^^^^^^ 
SI      ;•*-'*.  "^^^'^^"'^  ^f  accomphshin.  it  began   to  be  studied 
Still  furtlier  improvement  of  the  plough  was  the  eon.e.iuence  • 
accordingly  we  find  an  improved'  phn.gh  intro  luc  d  th^ 

northern  counties  of  England,  under  the  name  of  th    latch 

a  1  1 1.0  In    r"  ^'- "'^''''     '^'^""^  "J'i"""-'^  ''  '••^  the  foundation  0 
all  the  mo.lern  improvements  up„n  the  plough,  an.l  from  the 
circumstance  of  eii-niieers  an.l  monhn„\.   i     ^  V        V 

r.,        II  n      1         T    .     '^  "nu  nicciianK-s  Jiaviunr  |)oeu  l,i-on(r- it 
from  Holland  to  d.ain  the  English  fens,  there  is  re.    , i"  o 
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About  the  middle  of  the  past  century  the  Rotherham  plou-h 
appears  to  have  been  partially  introduced  into  Scotland      ^Iv 
James  Small  afterwards  took  up  the  subject,  and  bv  his  indi' 
cious  nnprovements,  gave  a  decided  character  to  the  rlloucrb 
It  appears  that  Small  was  the  first  who  gave  the  mould  bo.?rd 
and  share  a  form  that  could  be  imitated,  and  by  followin-^  hi. 
directions  mould  boards  might  bo  multiplied  and  modified   to 
suit  diffei-ent  views  of  amendment,  still  preserving  the  -eneral 
form      When  Small    ntroduced  his  method  of^onstni  tin 
mould  boards  were  really  boards  of  wood,  covered  for  defence 
with  pla  esof  iron ;  and  being  necessarily  made  by  many 
different  hands,  a  failure  in  practice  was  often  the  necessarv 
conse.,uence.     The  founding  of  cast  iron  was  becoming  genZ 
ral,  and  this  favourable  circumstance  was  seized  upon   and 
made  tributary  to  the  purposes  of  tlie  plough.     Mould  l)n..r,1« 
together  with  the  sheath  oV  head,  the  sole  fnci  laXde  Xt    ' 
were  made  of  cast  iron  ;  and  a  model  or  pattern  of  these  part.' 
havmg  been  once  formed    any  number  of  castings  could  bo 
obtained,  each  being  in  point  of  form  as  perfect  as  the  original 
model.     The  plough  was  thus  in  a  great  measure  placed  bejond 
the  power  of  uninformed  and  careless  mechanics  to  maltreat 
came  rapidly  and  deservedly  into  public  esteem,  under  the 
name  o    "  S^nalVs  pIon.L"     Othei!  writers  abo^t  the  san  e 
time  published  methods  of  constructing  mould  boards,  or  iuster' 
principles.     Among  these,  the  method  proposed  by  Bailey  of 
(.unningham   may  bo  mentioned,  as  approaching  very  nenr  the 
geometrical  forms.     Others  less  perfect  were^rojfos  d    not 
necessary  here  to  mention  ;  while  several  have  published  J. 
noral  descriptions  of  their  construction  of  the  plough  but  have 
witheld  the  principle  on  which  their  mouhl  boards  were  fon^ed! 

While  these  improvements  were  going  on,  the  framin-r  Mas 
unnersally  constructed  of  wood,  but  a'l.out  the  begin.irof 
he  pivsent  century  nialeal.le  iron  began  to  be  employed'' in 
their  fabrication.  The  npplieation  of  this  n.nterinl  eaine  with 
80  much  propriety,  that  it  is  now,  in  Scotland,  almost  univer- 
sal.  It  has  many  advantages  over  the  wooden  framing,  the 
most  prominent  of  wlneh  is  its  durability  „ndor  any  expasure 
and  he  greater  capability  it  gives  the  iinplement  to  withstand 
the  shocks  to  whicli  it  is  often  liable  in  working. 

About  this  period  another  form  of  mould  board  and  share 
TNas  11,  r„duce.l.     Tl..>  nmuld  board  heretofore  referre.lto  came 
un.ler  tin- <li.uo,m„ati.,n  of  concave,  or  more  properlv  strabdit 
n.od.     Mr.  Wilkie,  of  Ud.lingston,  near  (Jlasgov,  introdum 
Ins  new  form  of  mould  board  with  convex  lines  which  hn 
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been  adopted  in  various  districts  in  Scotland  to  the  exclusion 
of  the  concave  form. 

The  above  brief  sketch  of  the  progress  of  the  plough  from 
Its  rude  state  when  used  by  tho  Romans,  to  its  present  excel- 
lence of  construction,  the  reflecting  reader  will  draw  the  proud 
conclusion,  that  the  march  of  improvement  in  agricultural 
implements,  has  not  been  behind  any  of  the  other  industrial 
arts  or  sciences ;  and  he  will  with  the  author,  be  also  inspired 
with  the  hope  that  this  march  is  still  onward,  and  that  con- 
tinued efforts  will  achieve  still  further  improvement. 

On  entering  upon  a  detailed  description  of  the  plough  as 
laid  down  by  different  makers,  it  will  be  useful  to  the  agricul- 
tural student  to  be  made  acquainted  with  the  different  parts  or 
members  of  that  implement,  which  we  shall  introduce  in  the 
following  order :  the  share,  mould  board,  land  side,  slip  or 
sole  shoo,  coulter,  clevis  or  bridle,  beam,  and  stilts  or  handles. 

1st.  The  share  is  the  forward  part  of  the  plough,  the  point 
of  It  marked  A  in  the  diagram  (Figs  1,  2,  8),  which  first  enters 
the  earth  with  a  sharp  cutting  edge,  running  horizontal  called 
the  feather.  I  he  back  part  forms  the  neck  or  socket,  and 
embraces  the  head  or  foremost  part  of  the  land  side,  and  being 

i?  n^''*;lP'''*.  ""{  *^'°  ""^"^'^  ^°^^'^^-     2nd.  The  mould  board 
B  Li),  (J^igs  1,  2,  3),  is  a  curved  plate  of  iron  and  receives 
the  furrow  slice  from  the  share  and  turns  it  gradually  over 
and  deposits  it  continuously  at  the  proper  angle.     3rd    The 
andside,  A  11,  (Figs  1,  2,  3),  is  that  portion  of  the  plough's 
body  which  is  always  in  contact  with  the  firm  or  unplou^hed 
and,  and  to  which  the  share,  mould  board,  beam,  left  stiU  or 
handle,  and  slip  or  solo  shoo  are  attached.     4th.  The  slip  or 
sole  shoe  A  11,  (Figs  1,  2,  3),  is  a  plate  and  portion  of  the 
landside  having  upon  the  lower  edge  a  flange  projecting  under 
the  laud  side,  and  forms  a  base  upon  which  the  plough  stands. 
6th.  The  coulter  is  a  blade  of  iron  similar  to  that  of  a  knife 
whidi  severs  the  slice  from  the  unploughed  land ;  its  position 
IS  forward  of  the  plough's  body  with  its  upper  end  passing 
through  an  olilKpie  hole  or  mortice  in  the  beam  to  which  it  is 
attached,  and  running  at  an  angle  from  55  to  80  degrees  until 
the  lower  en(l  comes  nearly  in  contact  with  the  point  of  tho 
share.     (Jth.  The  beam  is  n  bar  of  iron  or  wood  which  is  bolted 
to  the  hind  side  and  projecting  forward  until  it  comes  nearly 
to  the  line  with  the  centre  or  point  of  resistance  on  the  plou-di's 
bod^  to  that  point  upon  the  horse's  collar  to  which  the  draft 
chains  are  attached,      7th.   The  clevis  or  bridle  is  attached  to 
the  forward  part  of  the  beam ;  to  this,  the  team  is  attached. 
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The  design  is  to  give  the  plough  more  or  less  earth,  and  also 
more  or  less  land.  8th.  And  lastly,  The  silts  or  handles  are 
two  bars  of  iron  or  wood,  projecting  back  and  upwards  from 
the  plough  s  body  to  a  sufficient  height,  that  a  man  can  walk 
erect  and  hold  them  in  his  hands,  and  use  them  as  levers  to 
guide  the  plough. 

The  writer  will  now  proceed  to  the  general  description  as 
constructed  at  the  present  time,  and  he  will  take  for  the  subiect 
ot  his  treatise,  the  pbugh  that  he  recently  constructed  for  the 
benefit  of  the  agriculturist,  the  same  being  one  of  the  ploughs 
which  the  Government  of  Canada  selected  and  purchased  to  re- 
present that  noble  Pi-ovince,  at  the  Paris  universal  exposition 

7  I  xx'    J^''  Pi?"^^  '4^''^"^  ^^Sli  at  the  trial  at  Trappcs,  as 
stated  by  Mens.  Victor  Borie  in  the  French  Journal  d'  Aqri- 
culture   Practique.      After   describing  at  some  length   the 
peculiarities  and  performances  of  the  French,  Belgian,  Encrlish 
and  other  ploughs,  (thirty  having  been  entered  for  competition) 
he  concludes  with  the  following  remarks  in  reference  to  Canada  • 
—   i  he  ploughing  tests  were  brought  to  a  close  by  a  trial  of  two 
ploughs,  eqaHy  reniarkable ;  to  wit,  the  plough  of  Ransom  & 
bims,  (of  feuffork,  England,)  and  that  of  Bingham's,  Norwich, 
(Upper  Canada.)     The  first  is  entirely  of  wood  and  iron,  like 
all  the  English  ploughs,  and  the  results  which  it  produced 
seemed  most  satisfactory,  but  it  appeared  tc  require  a  little 
more  draught  than  the  Howard  plough.      Bingham's  plough 
very  much  resembles  the  English  plough  ;  it  is  very  fine  and 
light  m  i^s  build  the  handles  are  longer  than  ordinary,  which 
makes  the  plough  much  more  easy  to  manage.      The  opinion 
ot  the  In-cnch  labourers  and  workmen  who  were  there  ap- 
peared on  the  whole  very  fovorable  to  this  plough."  ' 

The  plough,  as  it  is  constructed  at  the  present  time,  consists 
of  the  number  of  parts  hetetofore  described,  and  to  which  the 
reailer  should  refer,  in  order  to  become  fully  acquainted  with 
them.  How  neatly  soever  these  parts  may  be  put  together 
if  they  are  not  all  tempered  as  it  is  termed,  to  one  another 
that  IS,  if  any  part  has  more  to  do  tlian  its  own  share  of  tlio 
work,  the  entire  implement  will  go  unsteadily.  It  can  easily 
bo  ascertained  whether  a  plough  works  steadily  or  not,  and 
the  fact  IS  thus  practically  ascertained,  and  its  rationale  is  aa 
lollows: 


On  taking  hold  of  the  plougli  1)y  the  handles  with 
mnds,  Avhilc  the  horses  arc  drawing  it  through  the  liuid,  u  u 
tends  <leepcr  than  the  slice   previously   <leteninned  on,  the 
remedy  for   this  error  is,  cither  to  press  iiarder  upon  the 
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handles,  and  by  their  power  as  levers,  bring  the  share  nearer 
the  surface  of  the  gi'ound ;  or  to  effect  the  same  in  another 
way,  lower  the  draught  rod,  (or  bolt,  if  the  common  device  is 
used,)  which  will  give  the  plough  "less  earth;"  but  should 
both  fail  to  give  ths  desired  effect,  there  must  be  some  error 
in  another  part  of  the  plough.  On  examining  the  sock  or 
share,  (if  made  by  the  smith,)  its  point  may  possible  be  found 
to  dip  too  much  below  the  line  of  the  sole,  which  of  itself  will 
create  a  tendency  to  go  deeper  than  it  should.  This  error  can 
only  be  rectified  by  the  smith.  Should  the  plough  have  the 
opposite  tendency,  that  is,  a  tendency  to  come  out  of  the 
ground,  this  tendency  cannot  well  be  counteracted  by  the 
opposite  method  of  lifting  the  handles,  and  at  the  same  time 
endeavoring  to  push  the  plough  in  the  earth.  With  these 
efforts  you  cannot  walk  steadily,  having  no  support  for  your- 
self, but  rather  giving  support  to  the  plough.  You  should 
therefore  raise  the  draught  rod  or  bolt,  which  will  give  the 
plough  more  earth.  Should  this  fail  to  give  the  desired  effect, 
you  should  then  examine  the  sock  or  share  which  in  all  pro- 
bability will  be  found  to  rise  above  the  line  of  the  solo,  and 
must  tlierefore  be  brought  down  to  its  proper  level  and  position 
by  the  smith.  The  share  should  have  an  inclination  downward, 
as  well  as  landward,  but  in  either  case  not  exceeding  half  an 
inch.  Experience  confirms  this,  by  giving  steadiness  of  mo- 
tion to  the  implement.  It  is  evident,  that  if  a  base,  the 
reverse  of  this  Avas  given  to  it,  convex  instead  of  concave,  so 
that  the  plough  should  rest  on  the  sole  where  the  share  and 
slip  join,  it  would  be  found  very  difficult  to  manage,  if  man- 
ageable at  all.  Even  a  perfectly  straight  base  is  found  not  to 
give  the  requisite  certainty  of  action,  without  a  greater  amount 
of  exertion  as  well  as  closer  attention  on  the  ])art  of  the 
ploughman.  A  like  reason  prevails  for  this  inclination  of  the 
share  landwards,  as  does  for  its  earthward  inclination.  For 
the  steady  motion  of  the  plough,  the  latter  is  even  more  neces- 
sary than  the  former.  There  is  another  reason  for  this  hind- 
ward  inclination.  The  plough  is  seldom  hold  with  its  land 
side  truly  vertical,  Imt  inclining  a  little  landward,  and  it 
being  desirable  to  cut  the  furrow  slice  as  near  rectangular  as 
possible,  the  coulter  has  always  a  slight  tendency  l.'indwnrd  at 
the  point ;  hence  it  becomes  necessary  to  give  the  share  a  like 
bias.  By  this  arrangement  of  the  parts,  the  incision  made  by 
the  coulter,  will  be  nearly  vertical,  and  while  it  is  admitted 
that  these  inclinations  of  tiie  share,  afford  certain  advantages 
in  the  action  of  the  plotigli,  it  must  also  be  admitted  that  this 
practice  is  liable  to  abuse. 
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«\^^:£^r^^^:,:^nt  arn.nge.ent  .ere 
part  of  the  ploudimaS  wouklT  !      ^"^/^  attention  on  the 
and  land  side  of  thrplouXs  hoL   ^'"''^ '". '^^"'^'  '^  ^^'^  sole 
plough  would  pre«  nt'hetas^poIsJirrrf'''^  ^^J'^^ht,  the 
case,  it  wouhl  be  so  dclicatolv  n  r  ??'*f "'' '  '^"^  in  that 
obstacle  would  tend  to  th  ow   t^out  H^^        !t'  '^''   ^"^^"^«* 
watch  should  be  kept  on  its  Ji.l'  fl^'i*^'  "^"'^  unceasing 
obviate  this,  he  ge  s  the  shairsot  .' H  ^^  '^''  P^^^glinian.    To 
earth,  and  if  the'^plough  tends    o  til.  f  T^«  ^^^^^^'^^^  to 
counteracts   this,   by'loweril  f],!    i      ''^  '^'"^  a  furrow,  he 
"ntil  it   arrives  'at  an  e  S,;l   t?^'^'-  ''''^'  '^'^  ^^^v^s, 
additional  expenditui^  of^ho  t  r'  ^''^  I*  \'  ""^^^^''^  ^t  an 
nterest  of  th^  far,^^  to  gZlVZ't  J''  '^'  ^^""^^^^^'  *^« 
to  this  important  member  ^ofttTC^^^^^        '"  "^^^^"^  ^^^« 
difficult  to  make  the  plou-h  to  h^rn      ^      p  ^  ''^  "''^^  ^^^d  it 
desired  breadth.       ThktoJJ-  ""'7  ^  ^"'^"°^  ^^^^c  of  the 
draught  a  little  to  the   i.bt"^^^^^^^^^^  '^^  "loving  the 

a  spot  of  hard  ground  ft  niav  bo  n'  '^''  ^'^''^'  arises  from 
plough  a  little  o?er  to   hnVhTu^^^^^^^^^^  by  leaning  the 

When  the  tendency  of  the  p1onXi«  /^^   obstruction  is  passed, 
should  be  shifted-^a    i  tie  to  the  Ti      ^7^'^^' the  draught 

1-pose,  the  plough  r..Xi:^:^fk^t::^,:i:^r' 

Worki^^^WH^'l'Stir^r^I  of  unsteadiness  in  the 
fingly,  two  of  thS;  ma^  omSJo  n'^.^''^'',  ^''''^  "•■'^•^•''^^^^ 
Tlius  an  inclination  to  nin  too  deep  o^.' tf "'V  f  '''''''  ''''^^'^ 
same  time  taking  too  broad   or   tL  '     "'''  ""^^  '^^  *^« 

remedy  then  woTild  be,  o  overcome  tT"'''  /'  ^"■''°"'  '^' 
both  may  be  remedied  at  the  samrti-n  1^''  ''^  •'''''''  ^""^ 
means  above  stated.  *™'''  ^^  resorting  to  the 

Some  ploughmen  are  in  the  hnln>  ^f  i       • 
over  to  the  left,  the  plou "h  ft    7  ''^'""-  the   plough 

wbenmadetoruno    thSoftt  1^.'"?       '"^'^  '■•'"'''  thSn 
drauglit  is  shifted  to  th  'r  'ht  i    "  ^^^^^^^^   '"'^  ^  T'''''''  ^''^«'  tl^e 
proper  width.      Leanin.   the  2uT     7^"  '''^'  l'^^^"^''  ^ut  its 
custom,  because  it  makcS        t^^!^ T^^  "^^^ '^'^  ^^  \^^^ 
when  turned  over,  thinner  than  tl..  uT         ''*"  ^"''■"^^'  «l^«e, 
posed  to  view;  th^.-eb^  mitiL  tl7r  •'''^''\^^^^         '"^  ^^^■ 
bas  all  been  ploughed  of  3  fen   ,•        /•?"'  '^'''  '^''  ^"'"^^ 
to  be.'ir  a  li-d  ter  dr.uXf  T       7      '  ""'"^  '^  ^'"'■^es  the  horses 

ploughed,  anf  l/e  Sw    licV;  i"  "^  T"!  ''^'''  ^^'^^^ 
thickness.       01(1   nW??  ^'"''"^  ^^th  e.lges  of  equal 

ccptivemodeofpl^!;;;;:;!;^:"  ""  '''  '^P*  to  practice  this^de. 
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The  plough  should  always  move  flat  upon  the  sole.  No 
ploughman  acquires  the  habit  of  leaning  the  plough  over  to 
right,  because  it  is  not  so  easily  held  in  that  position  as  when 
it  moves  flatly  and  evenly  on  the  sole. 

Some  ploughmen  acquire  the  habit  of  leaning  hard  upon  the 
handles.  This  practice  tends  to  lifting  up  the  plough  ;  and  in 
order  to  keep  the  plough  in  the  ground,  they  are  obliged  to 
raise  the  draught  farther  from  the  ground  than  it  should  be. 
A  little  leaning  of  the  hands  upon  the  handles,  is  at  all  times 
requisite,  in  order  to  retain  a  firm  hold  of  them,  and  thereby 
give  a  proper  guidance  to  the  plough.  A  good  ploughman 
will  resort  to  none  of  these  faulty  practices  above  mentioned. 

A  good  plougman  will  temper  the  irons,  so  that  there  shall 
be  no  tendency  on  the  part  of  the  plough,  to  go  too  deep  or 
too  shallow,  or  cut  too  wide  or  too  narrow,  a  furrrow  slice ; 
or  cause  more  draught  for  the  horses  or  more  trouble  for 
himself,  than  tlie  nature  of  the  work  to  be  performed,  requires. 
The  plough,  properly  tempered,  will  give  ease  to  the  plough- 
man, and  afford  him  leisure  to  guide  his  horses  and  execute 
his  work  in  the  most  satisfactory  and  creditable  manner.  Until 
the  ploughman,  by  attention  and  experience,  learns  this  art, 
the  best  constructed  plough  will  be  comparatively  worthless  in 
his  hands.  These  remarks  are  made  upon  the  supposition, 
that  the  plough  spoken  of,  is  of  the  best  construction,  and 
may,  therefore,  be  tempered  to  Avork  in  the  most  satisfactory 
manner.  But  it  often  happens,  that  ill-constructed  ploughs 
fall  into  the  possession  of  farmers,  so  that  the  best  tempering 
the  irons  arc  capable  of  receiving,  will  never  make  the  plough 
do  good  work. 

AVhcn  we  take  into  consideration  all  the  particulars  which 
should  be  attended  to  by  the  skilful  ploughman  in  the  proper 
exercise  of  his  business ;  to  keep  the  irons  in  a  jiroper  state  of 
repair,  to  temper  and  adjust  them  according  to  the  kind  of 
ploughing  to  be  executed,  to  guide  the  horses  in  a  proper 
manner,  and  in  a  word,  to  make  all  suitable  adjustments  to 
each  varying  occasion,  we  may  cease  to  be  surprised  that  there 
are  so  few  first-rnte  ploughmen.  Good  ploughmanship  requires 
greater  powers  of  observation,  than  most  i)loughmen  possess, 
and  greater  judgment  than  the  most  of  them  avIU  take  time  to 
exercise,  in  order  to  become  familiarized  with  all  the  par- 
ticulars relative  to  ploughing,  and  to  use  them  to  the  best 
advantage. 

To  be  acconqilished  in  ploughing,  implies  the  possession  of 
talent,  of  no  mean  order.     The  ship  has  been  aptly  compared 
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to  the  plough,  and  the  phrase  "ploughing,  the  deen  "  w  .. 
famihar  to  us  as  plou-rhinfT  tho  Inn.]  T^  fe  n  ^'  ^^  ^^ 
ship  in  ''promrL-^yTAhT  ^  .-^  ^^  '''^^^^  *o  P^^t  the 
seaman   so  iT  Kl         '  ""  Perfection  aimed  at  by  every 

btaman,  so  in  like  manner,  to  ^^temwr  ilo  «7...  z,  >'  •  .1''^ 
great  aim  of  eveiy  good  pliuglnnen!  ^  ^^'''^^'     ^'  *^^ 

poSn^^f&i?e;"tl^^^^^^^^^  *^;?  plough  irons,  adopt  a 
To  continue  c^  "ct^S^  X V  ^  ^  ^^?'^^^^- 

will  assert,  that  as  the  helm  is  to  fhf  «?•  ^\  1^^°"-^^'  ^^« 

the  plough  There  is  no  memhoVlf .  ^^'', '"  V'  *''"  '""^t^^'  ^^^ 
a  variety  of  opinion  exists T  n  ^      t^ie  plough  on  which  such 

tends,  tLthrCLklcrofl^^^^^^  ."^r.  }''-'''  ''^- 
bc  parallel  (in  the  hortntd  d  itti^  \?  tf  ""^1  "^"^ 
land  side  of  the  plough's  bodv  nnn  ^'^^  ^°  'j^  ^'^^"^  ^^  ^^^^ 
opinion  nearly  oLo  itc  that i'  Z  f ''  ^^'ould  contend  for  an 
the  same  position^  But  1 1  '^  IrT"!  I'l^'  *?  ^"'"So  in 
standard,  that  when  the  draught  .1  ^^^^IV'-^  '^'''™  ^^  ^ 
*eam,  the  cutting  ed'^nf/^r     !  ^''''^'^^  *^^^  ^^^^^^'e  of  the 

broken  4  foi  tKnd    1  of  V  ^  '"^^'  ^"^  ^"  "^■ 

its  continued  progress?  ^'^'"^'^  *'  "^°^^^  ^^ainst  in 

In  early  works  on  the  principles  of  tlie  iilnn^l,  .. 
conceptions  have  been  formnf]  in-i  1  P'^"i?'''  «ome  mis- 
of  tlie'  coulter  Tl  e  Zositi  ^  "'^T'l  "^  *'^^  "^^^"«««« 
tending  some  three  inches^  ^^2  Zl'  *^'  *^^'  '""^^^^  ^'^- 
acted  beneficially  by  gtin  "the  onlf'  ^''"*  '^  *^'^  ^^^=»'^' 
lower  angle  with  the  base  ?  nml  h  1''  ""  ^''"*'^'  ^""^^^  »"^^  ^ 
cut  the  sSil  to  2re  advant;r  ,/]  T^  "^'*""''  '''^"^"^S  it  to 
a  series  of  experil^c:::!;^*^  ^t^^^\   ^^- 

t!:::^;i::incS::;  ^:^^  ^^^^^  -r  e 

res^tanco  soem^^J^^^^I^S  b;Z"S^f  ^r",  ^''f 
We.akeara.rr!;tj;:;^r;h^r^^^^^^^^ 


ever. 
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by  drawing  their  cutting  edges  across  the  object  in  the  manner 
we  use  a  saw,  which  greatly  increases  the  effect,  without  in- 
creasing the  force ;  but  let  the  edge  of  a  cutting  instrument 
be  placed  simply  at  an  angle  with  the  direction  in  which  the 
stroke  or  cut  is  to  be  made,  and  in  making  the  cut,  let  this 
obli(][ue  position  be  retained,  so  that  the  cutting  edge  shall 
proceed  parallel  with  its  original  position,  without  any  ten- 
dency to  draiving  the  edge  across  the  direction  of  the  cut,  and 
no  saving  of  force  is  obtained.  This  process  must  be  familiar 
to  every  one  who  uses  a  knife  for  any  cutting  purposes  what- 
ever. In  slicing  a  loaf  of  bread,  the  operator  is  at  once 
sensible,  that  by  moving  the  knife  gently  backward  or  forward, 
he  is  required  to  exert  less  force ;  while  at  the  same  time,  he 
makes  a  smoother  cut,  than  he  would  do  by  forcing  the  knife 
through  the  loaf  with  its  edge  either  at  right  angles,  or 
oblicjuely  to  the  direction  in  which  the  knife  proceeds.  The 
coulter  acts  in  this  last  position.  Its  cutting  edge  stands 
obliquely  to  the  direction  of  motion,  but  has  no  means  of 
draAving  or  sliding  to  cross  the  forward  motion.  It  tliercfore 
cuts  by  shear  force  of  pressure.  Where  elastic  substances 
occur,  an  instrument  cutting  in  this  manner,  has  some  ad- 
vantage in  certain  cases,  as  in  the  case  of  fibrous  roots, 
crossing  the  path  of  the  coulter.  The  latter  by  passing  under 
them,  sets  their  elastic  clusters  in  motion,  by  Avhich  the  edge 
of  the  coulter  is  allowed  to  slide  under  them  to  a  small  extent, 
and  this  produces  to  a  small  extent  the  sawing  motion.  In 
the  non-elastic  earth,  of  which  soils  are  chiefly  composed, 
nothing  of  this  kind  can  occur ;  hence  the  angle  of  the  coulter 
as  it  aftects  the  force  requisite  to  move  the  plough,  is  of  little 
importance ;  yet  the  angle  of  the  coulter  is  capable  of  pro- 
ducing, practically,  important  eflects  in  other  cases. 

In  ploughing  stubble  land,  or  land  that  is  very  foul  with 
weeds,  the  coulter  should  be  set  at  a  long  rake ;  that  is,  set  at 
a  low  angle ;  say  |from  45  to  55  (degrees)  which  will  give 
it  a  tendency  to  free  itself  of  the  roots  and  weeds,  that  will 
collect  upon  it  by  their  sliding  upwards  on  the  edge  of  the 
coulter.  This  foul  matter  will  generally  free  itself  of  the 
coulter  without  exertion  on  the  part  of  the  ploughman.  The 
accumidation  of  masses  of  such  refuse  matter  on  the  coulter, 
greatly  increases  the  labour  of  the  horses. 

It  has  been  ascertained  by  the  dynamometer,  (an  instrument 
for  testing  the  draught  of  ploughs,  &c.,)  that  the  accumulation 
of  such  matter  on  the  coulter,  has  increased  the  draught  of  a 
plough  of  26  stone  to  30  stone ;  and  immediately  on  the 
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removal  of  this  obstruction,  the  plough  fell  back  to  its  original 
draught  of  26  stone.  It  is  hardly  necessary  to  add  that  the 
prevention  of  such  waste  of  muscular  exertion  ought  to  be  the 
care  of  the  Farmer,  as  far  as  excellence  of  construction  in  the 
implement  he  may  use,  and  the  carefully  keeping  that  imple- 
ment free  and  clear  from  all  clog  and  obstruction,  will  admit 
ot  such  prevention  of  waste  labour. 

To  apply  a  plough  into  the  sod  with  its  coulter  set  in  the 
position  above  described  would  produce  a  kind  of  prouf^hin^ 
very  objectionable.     A  coulter  set  in  this  way  would  cause  the 
partially  matted  surftice  to  present  a  ragged  edge,  from  the 
coulter  acting  upon  the  elastic  fibres  and  roots  of  the  grass 
pressing  them  upwards  before  they  could  be  cut  throu^-h    The 
ragged  edge  of  the  slice  thus  produced,  gives,  when  turned 
pver,  that  untidy  appearance  which  is  often  seen  in  sod  plough- 
ing,    io  obviate  this  the  coulter  should  be  set  at  a  hicdier 
angle   by  which  means  it  will  cut  the  mat  without  bearing  it 
up  with  a  barbed  edge.     Good  ploughmen  when  they  are  about 
toexhibit  a  specimen  of  fine  ploughing,  are  so  guarded  against 
tins  object,  that  they  sometimes  get  their  coulter  kneed  for- 
ward under  the  beam,  so  far  as  to  bring  the  ed<re  nearly 
perpendicular,  and  thereby  removing  the  sliding  tendency  of 
the  fibres  and  roots  upon  the  coulter,  and  also  givinrr  a  tidy 
appearaaice  to  the  furrow  slice;  we  have  seen,  however,  that 
tlie  coulter  performs  but  a  comparatively  small  part  of  the 
operation  required  in  the  turning  the  furrow  slice. 

The  share  takes  a  more  important  part  in  the  process,  and  upon 
that  part  of  the  implement  much  depend  upon  the  character  of 
the  plough      The  operation  of  the  share  may  be  described  as 
tollows  :— Jiy  the  insertion  of  its  point  under  the  slice  to  be 
raised,  and  this  is  followed  up  by  the  feather  which  continues 
the  operation,  by  separating  the  slice  horizontally  from  the 
subsoil  or  sole  of  the  furrow,  and  at  the  same  time  the  coulter 
separates  the  slice  vertically  from  the  still  solid  or  unplou-^hed 
ground ;  but  as  the  action  of  the  share  is  continuous,  its  form 
must  be  modified  to  suit  a  continuous  action ;  hence,  instead 
ot  a  broad  cutting  edge,  similar  to  that  of  a  spade,  which,  in 
the  generality  of  soils  would  be  liable  to  be  thrown  out  of  its 
course  by  obstacles,  such  as  tones,  &c.     The  share  may  be 
considered  as  a  spade,  of  which  one  of  its  angles  has  been  cut 
on  obliquely,  leaving  only  a  narrow  point  remaining,  adapted 
to  make  the  first  impression  on  the  slice,  a  narrow  point  being 
liable  to  meet  obstructions  only  in  tlie  ratio  of  its  breadth  to 
the  breadth  of  the  entire  share.     The  chances  of  encountering 
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obstructions  are  thus  diminished  as  far  as  allowable,  and 
though  the  oblique  edge,  now  called  the  feather,  has  a  like 
number  of  chances  to  come  into  contact  with  stones,  yet  from 
its  form  taking  them  obliquely,  and  the  direct  resistance  upon 
the  body  of  the  plough  on  the  land  side  prevents  any  swerving 
to  the  left ;  such  stones  as  come  in  contact  with  the  sloping 
edge  of  the  feather  are  easily  pushed  aside  toward  the  open 
furrow  on  the  right. 

At  the  first  thought  of  this  operation  it  might  probably 
occur  to  the  reader  that  the  feather  of  the  share  should  be  of 
a  breadth  sufficient  to  produce  the  immediate  and  entire  sepa- 
ration of  the  slice  from  the  subsoil ;  but  experience  teaches  us 
that  such  an  arrangement  would  not  fulfil  the  requisite  condi- 
tions of  good  ploughing.  The  slice  must  not  only  be  separated, 
but  it  must  gradually  be  turned  upon  its  edge,  and  still  farther 
over  until  that  which  was  the  upper  surface  becomes  the  lower 
lying  at  an  angle  of  about  45°  (degrees).  It  is  found  that  if 
the  slice  were  entirely  cut  off  from  the  subsoil,  the  plough 
would  frequently  fail  in  turning  it  over  to  the  position  just 
referred  to ;  it  might  be  only  moved  a  space  to  the  right  and 
fall  back,  or  at  most  it  would  be  liable  to  remain  standing  on 
its  edge  ;  in  cither  case  the  work  would  be  very  imperfectly 
done,  and  it  has,  therefore,  been  found  necessary  to  leave  a 
portion  of  the  slice  uncut  by  the  feather  of  the  share.  This 
portion  of  the  slice  is  left  to  be  torn  asunder  from  the  subsoil 
as  it  rises  upon  the  mouldboard,  by  which  means  the  slice 
retains  longer  its  hold  to  the  subsoil ;  turning  by  that  hold,  as 
upon  a  hinge,  until  brought  to  the  vertical  position,  after 
which,  it  is  brought  more  easily  to  its  final  position  as  above 
described.  The  breadth  of  the  share,  or  extreme  point  of  the 
feather  should  be  seven-tenths  of  the  width  of  the  furrow  slice; 
for  instance,  we  are  cutting  a  furrow  slice  10  inches  by  7  (as 
all  right  angled  lap  furrows  should  be  cut  in  proportion),  the 
feather  should  cut  the  furrow  slice  from  the  subsoil  seven 
inches  from  the  land  side,  or  your  share  should  cut  the  furrow 
Blice  from  the  subsoil  equal  to  the  depth  of  furrow  slice  you 
are  cutting,  so  that  the  succeeding  slice  should  turn  up  without 
any  obstruction  as  there  would  be  more  or  less  crumbs  adhering 
to  the  subsoil  where  the  furrow  slice  is  torn  up  from  it. 

The  position  of  the  feather  comes  next  under  notice,  as  its 
having  to  perform  the  operation  of  cutting  that  portion  of  the 
furrow  slice  from  the  subsoil  that  lies  between  the  point  of  the 
share  and  the  extremity  of  the  feather,  It  is  formed  with  a 
thin  edge  suited  to  cutting  the  soil.     The  position  of  that  cut- 
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cutting  edge  lyi„gl,oril°t.l':f  ;t  r  g  't  a„4s  :  Ih  h  c«.^ 
cilgo  of  thocou  tor;  aiul  2ncl  Tint,?l,r„t,  i  ■!  '"."cutting 
elevated  a,  it  roties  from  the  pon'f.t'.l  """^•"'S'' 
more  acute  angle  tl,a„  tl.at  o  ifo  t'l.?  anrfed  Z.„°'''^"'«  " 
seen  n  (Diarn-am  Fir-  n)  m  '  i  ■  <?  ,  ™'*^'''^c "» 
or  less  'according  ^^^^ ^^^XT^ ^^^J^  -7,-™ 
verso  section  of  this  furrow  slice  fteiS  M  „  ?'  •,""'" 

crested  furrow  slice)  ,vi„  also  boroel'Tn'TDiagrLX^e    " 

tLa'Vf'™isSilx/rj;'°strtiuisr  '''r\  ^r?  '°''>'' 

as  it  has  been  called!  '  "'""''''"  P^S'^"*  ^  Ingl.  shoulder 

The  general  impression  that  nrevails  •,«  t„  tl.„    1 

;j^ntit,  of  cover  to  the  seed,  irSfejelSt 

wot'^/l'^nirrfew^lSi^teCT,  »/^»'',-' 
to  a  more  full  consideration  of  tie  nointsTnvoWdtfl  °"'T 
jcct^^h,  comparing  the  two  diffcren^nSoTtt 'wiltTch 

de^\;1%'th:s'Lt,'t'f'''Thf  f  ^"™'*-  «"«.  finches 
slicf  contains  an  area^f  70  'qua^'hrs' ™dV„1''?';,"'  ""' 
of  the  triangle  JDK  ('Diairirn  ^7%?  ,'^'' ''''' »''«=' 
pendicular  l  N  by  hilf  the  b'.so  «j  ^  "'n"'^^":'' 1"=^- 
nches,  J  K  being  10  inches  fbein''  t  ,  ^  '"""«  ^ 
the  breadth  you  "are  cuttS  i  Wlf  "1  ""  ""'"'   "1"^'  *» 

square  inches'abovcMh?Sc:t\aTe,ir  ThT-  °'  f ' 
JDK,  from  J  to  D  is  7  inches  and  tm  D  0  kT^ ' 
T  mebes  gmng  an  atmospheric  surface  of  wTnehes 

we' wn'rctnrif)  t^thfs  "^'r'  'r^^^  ^«»  (- 

angled  slice  wl.ich  is  7I  L  ,  non  theTn  f '^*.''  •"'  ■"■"'"«''* 
but  as  the  feather  rises  as  it  rTcedes  f, i^  If'  °  '"  ""'  '""'' 
the  furrow  side  of  the  slice  this  .1  f  .?  "' v  P"'"'  '"'™'* 
S  inches  and  fSur-tentl  S'  dq  th  Sl  wm'"'-™  ^""  ''«  '™' 
depth  of  6  inches  and  two-ten  hs  n  1-in  "th^l™  ""  """'"S'* 
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this  slice.  Now,  as  6  inches  and  two-tenths  is  the  average 
depth,  and  9  inches  the  Avidth  of  the  slice,  by  multiplying  the 
one  into  the  other  we  have  55  square  inches  and  eight-tenths 
of  area  in  the  transverse  section  of  this  slice,  and  by  subtract- 
ing the  area  of  one  slice  from  that  of  the  other,  it  will  be 
found  that  the  right  angle  slice  contains  14  square  inches  and 
two-tenths  more  than  that  of  the  crested  furrow  slice.  By 
contracting  the  base  in  this  triangle  to  9  inches,  T  W  V, 
(Diagram,  Fig.  6),  the  point  W  is  elevated  from  the  surface 
or  base  line  four-tenths  of  an  inch  more  than  that  of  D  in 
the  right  angled  triangle  furrow  slice,  yet  we  must  compare 
the  two  triangles  to  give  each  their  due  merit.  In  this 
triangle,  T.  W.  V.,  the  atmospheric  surface  is  the  same  as  the 
right  angled  furrow  slice  14  inches  ;  the  perpendicular  W  U 
being  5  inches  four-tenths,  the  base  being  9  inches  as  stated 
above,  and  multiplying  the  perpendicular  by  one  half  the  base, 
as  previously  done,  will  give  an  area  of  24  square  inches 
three-tenths,  leaving  seven-tenths  of  an  inch  in  favour  of  the 
right  angled  furrow  slice. 

As  we  have  compared  but  a  single  furrow  slice  of  each — 
each  with  the  other ;  we  will  now,  in  order  to  carry  the  com- 
parison more  extendedly,  take  a  ridge  of  land  15  feet  in  width, 
it  will  take  18  of  the  right  angled  furrows  to  plough  this  ridge, 
while  it  will  require  20  of  the  crested  furrow  slices  to  do  the 
same  work.  The  atmospheric  surface  of  the  18  right  angled 
furrow  slices  would  be  252  inches,  while  that  of  the  crested 
furrows  (20  in  number)  would  be  280  inches,  giving  28  inches 
of  atmospheric  surface  in  favour  of  the  crested  furrow  slices. 
And  the  area  of  the  18  triangles  of  the  right  angled  furrow 
slices  Avould  be  450  square  inches,  while  the  area  in  the 
triangle  of  the  20  crested  slices  would  be  486  square  inches; 
again,  giving  in  favour  of  the  crested  slices  36  square  inches ; 
and  lastly,  comparing  these  number  of  furrow  slices,  the  18 
right  angled  slices  contain  an  area  of  1260  square  inches, 
while  that  of  the  20  crested  slices  contains  but  1116  square 
inches,  giving  in  favour  of  the  right  angled  furrow  slices  144 
square  inches  of  more  earth  raised  than  those  of  the  crested 
furrows.  Another  point  remains  to  be  noticed  in  reference  to 
the  two  forms  of  slice. 

We  have  seen  that  the  rectangular  slice  necessarily  requires 
that  the  bottom  of  the  furrow  shall  be  cut  from  the  subsoil  in 
a  horizontal  or  parallel  direction  to  that  of  the  land  surface, 
while  the  slice  that  is  cut  by  the  cresting  plough  leaves  the 
bottom  or  subsoil  of  each  furrow  with  a  sloping  rise  from  the 
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land  side  toward  the  furrow  side  (as  seen  in  Diagram  Fiir  6) 
and  this  nse  may  range  from  one  to  two  inclS    but  ^^^  ^T 
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The  distance  travelled  to  plough  an  imperial  acre  may  be 
ascertained  as  follows : — The  number  of  feet  in  the  acre  is 
48,560.  In  ploughing  a  10  inch  furroAV,  2  inches  of  the  foot 
are  left  unploughed,  therefore,  for  every  five  feet  in  the  aero 
add  one,  which  will  give  52,272  feet,  or  nine  miles  and  nine- 
tcnths  of  a  mile  to  travel  in  ploughing  an  acre,  leaving  out  of 
view  the  time  and  labor  expended  in  closings,  turnings,  &c. 

Or  thus,  by  taking  a  ridge  as  previously  referred  to  of  15 
feet  in  width  by  2904  feet  in  length.  It  requires  9  boots  or 
18  farrows  of  10  inches  in  breadth  to  plough  this  ridge,  Avhile 
it  will  require  20  of  the  crested  furrows  9  inches  in  breadth  to 
do  the  same,  causing  the  man  and  horses  to  travel  58,080  feet 
or  11  miles,  Avhich  gives  one  mile  and  a  tenth  in  favour  of  the 
right  angled  furrow. 

A  passing  remark  may  here  appropriately  be  made  on  the 
subject  of  ploughing  matches.  That  useful  institution,  by  the 
emulation  excited,  has  produced  great  excellence  in  the  voca- 
tion of  ploughing,  yet,  however  good  and  beneficial  these  com- 
petitions are  calculated  to  be  the  best  desires  of  both  the 
promoters  and  actors  may  be  disappointed,  or  frustrated  by 
allowing  a  false  taste  to  prevail  in  these  operations.  That 
such  a  false  taste  is  engendered  there  is  but  little  doubt,  and  the 
result  of  it  deserves  but  little  encouragement.  We  mean  a 
predilection  for  the  high  crested  system.  The  palm  is  gener- 
ally awarded  to  that  kind  of  ploughmanship  which  exhibits  the 
highest  surface  finish,  without  reference  at  all  to  the  ground 
work  of  it.  Wo  would  not  by  these  remarks  throw  any  dis- 
credit upon  the  ploughing  matches ;  but  we  consider  it  to  be 
import'int  for  agriculturalists  to  consider  these  suggestions, 
and  to  ascertain  whether  it  is  more  to  his  interest  that  his 
ploughing  should  be  essentially  well  done,  and  with  the  least 
expenditure  of  power  and  time,  or  that  it  should  be  done  more 
to  please  the  eye  with  a  high  surface  finish,  connected,  per- 
haps, with  a  greater  expense  of  power  and  time,  and  a  less 
degree  of  perfection  in  the  intrinsic  merit  of  the  work  done. 

Beholiling  a  plough  at  work,  the  observer  might  imagine 
that  the  laying  over  of  a  furrow  slice  is  a  very  simple  process, 
but  it  is  not  so  simple  as  it  may  appear  to  be.  We  have 
already  shown  in  the  construction  of  the  plough,  that  the 
furrow  slice  is  laid  over  by  a  machine  of  complicated  structure, 
though  simple  in  its  mechanical  action  on  the  soil.  Scientific 
skill  is  called  forth  in  the  plough's  whole  construction,  which 
skill,  is  not  certainly  the  least  displayed  in  the  geometrical 
form  and  action  of  the  mould  board.     Good  ploughing  ia  a 
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most  important  art,  and  excellence  in  tlie  business  is  onlr  to 
be  attained  by  attentive  practice.  The  forms  or  LTf  J 
ploughing  are  of  various  kinds,  and  have  re?eh^drr,^l.       i 
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erect  those  poles  as  guides  by  -which  to  direct  the  horses, 
having  one  standing  at  the  extreme  side  of  the  field,  opposite 
to  that  end  of  the  field  from  which  we  start ;  the  second  should 
statu!  three-quarters  of  the  distance  across  the  field,  while  the 
third  should  stand  nearly  in  the  centre.  In  this  case  you  will 
ref[uirc  the  fourth  to  measure  off  the  starting  point.  Next  see 
that  these  poles  all  range,  and  if  they  do  not,  make  the  neces- 
sary removals  of  any  of  them  that  may  be  out  of  range,  so  as 
to  produce  a  neat  and  true  alignment.  Then  getting  exactly 
on  this  range,  start  the  plough,  in  all  cases  throwing  the 
furrow  slice  towards  the  fence  or  outside  of  the  field.  The 
same  process  should  be  done  on  the  opposite  side  of  the  field, 
leaving  a  headland  upon  both  sides  of  the  field,  as  well  as  to 
denote  the  beginnings  and  endings  of  the  furrows. 

llidgos  arc  made  of  the  different  breadths  of  10, 12, 15, 16, 
and  18  feet.  These  various  breadths  are  ruled  partly  by  the 
nature  of  the  soil,  and  partly  by  local  custom.  It  must  be  un- 
derstood, that  Avc  have  chosen  a  ridge  15  feet  in  width,  as  the 
subject  of  our  remarks.  We  have  fecred  only  the  two  head- 
lands. "VVe  will  now  commence  fecring  out  the  ridges.  Con- 
sider first  the  space  you  wish  to  leave  between  the  fence  and 
ploughed  ground,  and  from  that  space  we  measure  3  feet  9 
inches,  and  plant  a  pole.  Then  again  at  one-fourth  the  dis- 
tance across  the  field,  we  measure  3  feet  and  9  inches  as  be- 
fore, and  plant  the  second  pole.  Then  again  about  the  centre, 
measuring  the  same  distance,  we  plant  the  third  pole,  and 
then  again  at  the  starting  in  of  the  plough.  Then  see  that 
your  poles  arc  all  truly  aligned,  maknig  corrections,  if  neces- 
sary;  and  before  starting  the  plough,  measure  off  1\  ridge, 
namely  18  foot  9  inches  from  our  first  foering,  and  plant  a  pole. 
We  then  start  with  the  plough  to  the  first  pole,  where  wc 
stop  with  the  pole  standing  between  the  horses'  heads,  or 
pushed  over  by  the  tyings  between  the  horses.  Wo  then  with 
this  polo,  measure  ofl"  from  this  pole,  at  right  angles,  the  same 
width  as  at  the  starting  in  of  the  plough,  namely,  18  feet  9 
inches,  and  plant  this  polo.  We  then  proceed  with  the  plough 
to  the  next  pole,  and  again  measure  oft'  the  18  feet  9  inches  as 
before,  and  plant  this  pole ;  and  again,  as  we  come  to  the  last 
pole,  standing  at  the  headland,  we  again  measure  off*  the  same 
distance  as  before,  and  plant  tins  pole;  and  at  the  same  time 
see  that  our  poles  arc  neatly  and  truly  aligned.      The  above 

Irocess,  we  follow  up  with  each  leering,  throughout  the  field. 
t  is  of  much  importane*.'  to  the  correct  foering  of  the  whole 
field,  to  have  those  first  two  fcerings  drawn  correctly,  aa  it  is 
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friction  will  be  increased  by  these  effects,  in  proportion  to  the 
amount  of  bias  Avliich  has  been  given  to  the  plough.  Hence 
the  conclusion  is  strengthened,  that  in  all  cases  wheels  are  in- 
cumbrances, and  sources  of  increased  draught  to  the  plough. 

That  wheels  may  be  of  advantage  for  the  working  of  the 
plough  in  the  hands  of  the  unskilful  ploughmen,  may  be  true. 
Whatever  blindness  may  prevail  in  reference  to  wheels,  it 
must  be  admitted,  even  by  the  advocates  of  the  wheel  plough, 
that  thougli  they  will  work  with  regularity  in  ploughing  level 
lea,  whether  the  holder  be  an  experienced  phoughmen  or  not, 
that  in  cross  ploughing  they  cannot  by  any  means  be  brought 
to  follow  the  unevenness  of  the  surface ;  the  wheel  leaving  one 
ridge  and  rising  another,  tlie  share  will  pass  too  shallow,  and 
in  passing  over  the  brow  of  the  next  it  will  go  too  deep,  or  at 
least  deeper  than  the  average  depth  of  the  ploughing.  The 
same  may  be  said  of  all  other  uneven  surfaces.  No  ploughman 
who  is  able  to  use  the  swing  plough  Avill  ever  suffer  himself  to 
be  incommoded  with  the  addition  of  wheels  to  his  plough,  and 
this  he  does,  not  from  a  conviction  that  wheels  increase  the 
labour  of  his  horses,  but  that  they  are  a  source  of  annoyance 
to  himself.  It  may  be  further  remarked  as  regards  wheel 
ploughs,  that  since  the  wheels  must  always  have  a  tendency  to 
increase  the  draught,  and  on  that  account  arc  objectionable. 
If  a  plough  can  ^*e  handled  with  equal,  and  perhaps  better 
effect  without  wheels  than  with  them,  the  excuse  that  awheel 
plough  may  be  wielded  by  a  man  of  inferior  qualifications  is 
of  small  value.  Any  man  may  be  trained  to  handle  a  plough, 
though  every  man  Avill  not  be  equally  successful.  If  plougliing 
can  thus  be  performed  with  an  implemontof  the  simi)lest  form, 
and  in  a  satisfactory  and  economical  manner,  there  can  be  no 
necessity  for  using  a  more  complicated  and  expensive  machine 
to  perform  the  same  amount  of  work,  when  that  work  will  be 
no  better  done,  or  done  with  less  expense. 

Wo  proceed  to  introduce  once  more  the  subject  in  regard  to 
the  plough  to  which  we  would  call  particular  attention,  and 
that  is  the  wooding  or  frame  work  of  the  plough.  We  will 
first  direct  the  readers  attention  to  the  beam,  which,  as  stated 
before,  is  bolted  to  the  land  side  with  two  firm  bolts,  one  end 
projecting  backwards  till  it  merges  into  the  left  or  beam 
handle,  whilst  the  other  end  projects  forward  until  it  comes 
nearly  to  tlie  \im\  with  the  centre  or  point  of  resistance  on  the 
plough's  body,  to  that  point  upon  the  horses  cnllur  to  wliich 
tlie  draught  chains  are  attached;  thus  with  these  ploughs 
the  point  of  the  beam  projects  forward  of  the  point  of  the 


24 

this  case  ,vo  shouM  raise  tKf  f  T-S"  '»»  '»"•'  ^»<1  » 
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Pl^ough  is  being  dra  Jl^inl  th^  ^Ir^ I^^^!^^""-^  ^  ^- 

SnS,  fid  in ^;S"et?l^"  ^Tf^"^*^^"^  ^^^   ^-"  '^J 

that  the  land  side  poin?  of    ho  *'/"' ^l'"';'. "^'^^^^'  ^^  ^^ood), 

the  land  si<Ie  of  hc^Xu'h'  bn2  '"'f '''{^'^  '  "^  '^''  ^'"o  of 
to  be  2.1  inch  in  b  eaS  ?t  tha^  ^01"?'^  v  ^''  '^'''''''^  ^''«  '^^"«^ 
lJinch\o  the  right  of  he  km   sil  . 'l '''  ''''  T''  ^''''  ^een 

must  be  admitted  that  teresl:Lt  of  r;/';^^  "'il'l  ''■'''  ^' 
axis  of  the  point,  nrovido/tbn  1 .      ^^''^^'  '''^'  '•«  "»  the 

in  that  link     B^^rZ^'J^^'    ^'"'^  «»'  J'ook  is  placed 

.draught  hook  has  a  rZo^^r^r^^^'^  K**'f' "'  •  T''""'  '^' 
of  variations  at  soil  a^dX.f•^  ^"^ :''"''' ^''^'^"««ct3 
adjusted  at  pleasure!  '^"'''  ^'  ''^"  ^^'  ^'^'^^'fi^'^  and 
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and  that  running  parallel  vrith  the  plane  of  the  land  side. 
Another  person  requires  it  2  inches  to  the  left ;  and  a  third 
will  require  Jiis  set  over  7  inches  to  the  left  of  the  land  side 
plane  ;  and  this  deviation  has  been  advocated  on  the  principle 
of  allowing  the  ploughman  to  walk  midway  between  the  handles 
of  the  plough,  his  arms  been  equally  extended.  Now,  whether 
it  is  easier  to  the  man  who  walks  with  his  arms  equally 
extended,  and  his  body  equally  distant  from  each  handle,  or 
he  who  is  compelled  to  have  one  handle  always  near  his  body, 
whereby  he  can  on  any  emergency  bring  his  body  instantane- 
ously in  contact  with  the  hand  or  that  which  it  grasps.  Which 
of  those  men  will  have  the  greO;test  command  over  the  imple- 
ment he  guides  ?  It  will  require  but  little  consideration  to 
satisfy  any  enquiring  mind  that  the  latter  must  be  a  decided 
advantage.  We  would  not,  however,  recommend  this  position 
as  a  general  rule ;  for  the  ploughman  in  general  would  lean  the 
plough  over  until  his  arms  were  equally  extended,  and  by  con- 
sequence cause  the  plough  to  cut  a  furiow  slice  of  an  unequal 
depth. 

The  position  of  the  handles  comes  lastly  under  notice.  Their 
length  is  from  6  to  7  feet ;  they  project  backwards  and  up- 
wards, as  stated  before,  acting  as  levers  to  guide  the  plough ; 
their  height  is  altogether  a  matter  of  convenience.  But  they 
would  be  better  low  than  high  ;  being  low  the  plough  is  more 
under  the  controul  of  the  ploughman,  but  as  a  general  rule 
from  2  feet  8  inches,  to  2  feet  10  inches  would  be  an  ordinary 
proper  height. 

In  reference  to  the  irons  we  would  add  yet  another  remark. 
If  the  cutting  edge  of  the  coulter  and  the  point  of  the  sock 
were  laid  with  steel,  the  iron  will  cut  clean,  and  go  long  in 
smooth  soils ;  but  in  gravelly  and  all  sharp  soils  the  irons  wear 
down  so  quickly  that  farmers  prefer  iron  and  have 

them  sharpened  every  day  rather  than  incur  the  expense  of 
laying  them  with  steel,  which,  perhaps  would  not  endure  work 
much  longer  in  such  soil  than  iron  in  its  ordinay  state.  Irons 
are  now  seldom,  if  ever  steeled ;  but  whether  steeled  or  not 
they  are  always  in  "he  best  state  when  sharp  and  of  proper 
length. 
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Among  tlic  many  approbatory  notices  and  recommendations 
which  have  been  given  of  Bingham's  neyvlj  patented  plough, 
we  select  the  following: — 

TRIAL  OF  PLOUGHS  AT  PARIS,  CANADA  WEST. 

TIT      T)    t-     ^  /-.   •  -r.     .  Draught.  Depth.  Width. 

Mr.  Robert  Cairns,  Pans 3i  cwt.  ...  GJ  ...     9 

Mr,  Barrowman,  (imported) 4 J    "  ...  ,6 J  ...     9 

Mr.  Morloy,  plough 3^    "  ...  GJ  ...     9 

Mr.  Wilkie,  (imported)   3J    "  ...  G  ...     9 

Mr.  Peter  Willson  (iron  plough)  Paris  41    "  ...  Q\  ...     9 

Mr.  Bingham,  Norwich   , 3      "  ...  g"  ...11 

I  certify  that  the  above  is  a  true  statement  of  the  draught 
of  the  several  ploughs  at  the  annual  competition  of  the  Paris 
ploughing  match,  in  the  fall  of  1854,  as  far  as  could  be  ascer- 
tained. The  trial  having  been  made  by  one  of  the  most 
approved  Dynamometers-,  newly  imported  from  Edinburgh, 
Scotland. 

(Signed,)  JOHN  TENNANT. 

Coj}i/  Letter  from  Riissel  SmitJi,  Esq.,  Townshij)  of  Burford. 

Jacob  Bingham,  Esq.  Burford,  October  1st,  1855. 

Sir,— 31y  man  has  just  finished  ploughing  a  small  field  with  your 
newly  invented  plough,  and  I  must  say,  I  never  saw  better  work 
done  by  any  plough.  The  draught  is  as  light  as  any  other  plough  of 
its  size,  although  it  is  not  yet  thoroughly  polished.     Yours, 

(Signed,)  BUSSEL  SMITH. 

Copy  Letter  from  Mr.  James  Bailey,  ToionsJiij)  of  Noricich. 

Mr.  J,  Bingliam.  Norwich,  September  10th,  1855. 

Dear  Sir, — I  am  highly  please  with  the  trial  of  one  of  your  largest 
sized  ploughs,  and  would  not  part  with  it  on  any  consideration  what- 
ever, provided  I  could  not  obtain  another.     I  must  say  to  the  public 
what  I  have  frequently  told  you,  that  is,  I  have  tried  about  all  the 
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leading  ploughs  that  have  come  under  my  notice,  in  order  to  get  one 
that  my  son  could  manage  (he  being  a  lad  of  14  years,  and  small 
of  his  age.)     I  hear  no  more  complaint  from  him  since  getting  this 
plough,  but  it  appears  rather  a  pleasure  for  him  to  use  it  than  other- 
wise;  in  fact  I  have  seen  him  let  it  go  frequently  without  holding 
while  It  was  cutting  its  regular  furrow,  which  on  an  average  is  9 
inches  deep,  aud  from  12  to  14  inches  in  breadth,  and  that  with  a 
span  of  4  year-old  colts.     And  I  must  further  say,  that  it  is  the  best 
swing  plough  I  ever  put  my  hands  to,  either  in  this,  or  the  old 
country  (being  an  Englishman).       In  fact  it  is  abo^o  all  praise,  and 
I  can  assure  the  public,  all  that  is  required  of  them  is  but  to  purchase 
and  satisfy  themselves;  they  surely  will  not  be  disappointed. 
A  well  wisher  to  the  public,  and  yours  with  great  respect, 

(Signed,)  JAMES  BAILEY. 


Coj,^  Letter  from  W.  B.  NesUt,  Esq.,  Township  of  Dereham. 

Mn  Bingham.  Dereham,  January  11th.  1856. 

bir  --I  have  the  pleasure  to  inform  you,  that  the  plough  I  pur- 
chased from  you  on  trial,  has  proved  good  beyond  my  mosi  sanguine 
xp-tations.  The  best  I  ever  had  in  this  country,  o'r  in  fact  ini; 
other.  I  can  confidently  recommend  it  to  any  ploughman,  wishing 
to  do  his  work  according  to  rule.  Wishing  you  the  success  you 
deserve,  for  your  valuable  improvement. 

I  am  your  obedient  servant, 

(Signed,)  w.  E.  NESBIT. 


Cbjv/  Letter  from  Mr.  William  Horning,  Norwich. 
Mr.  Bingham.  Norwich,  January  17th,  1856. 

fell',— In  answer  to  your  request  for  my  opinion  of  your  plough,  I 
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Copy  Letter  from  Mr.  Robert  Seott,  Toxonship  of  Norwich. 
Jacob  Bingham   Esq  Norwich,  January  21,  1856. 

I)oar  Sii-,-1  bought  from  you  one  of  your  newly  patented  ploughs 
last  harvest.     My  son  has  turned  overabout20  acres  of  stiff  sod  with 
1  ,_and  I  mustsay  in  justice  to  you,  and  to  the  benefit  of  the  country,     U 
It  is  the  best  kind  of  plough  I  know  of.  ^ 

Yours,  with  respect, 
(Signed,)  ROBERT  SCOTT. 
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have  the  satisfaction  to  infonn  you,  that  I  can  recommend  it  to  he 
the  easiest  plough  both  for  man  and  beast  I  ever  held,  and  in  regard 
to  width  and  depth,  I  can  plough  from  4  to  12  inches  in  depth,  and 
from  7  to  IG  or  thereabouts  in  breadth ;  and  I  have  never  regretted 
that  I  suffered  myself  to  be  pursuaded  by  you  to  take  the  plough  and 
give  it  a  fair  trial.     Yours,  &c. 

(Signed,)  WILLIAM  HOllNING. 


Certificate  from  Mr.  Tlwmas  Gray,  NbricicJi. 

Norwichville,  January  19,  1856. 

This  may  certify,  that  I  have  had  in  my  possession,  one  of 
Bingham's  Patent  Screw  Clevis  Ploughs  for  three  years  past,  and 
must  say  that  it  is  tha  best  and  most  durable  article  of  the  kind,  that 
I  ever  had.  Since  furnishing  myself  with  this,  I  have  used  no  other. 
I  have  ploughed  80  to  100  acres  with  it  evciy  season,  and  from  the 
little  wear  and  tear  it  has  sustained,  I  am  quite  confident  that  it  will 
outwear  myself,  although  hardly  past  the  meridian  of  life ;  and  I  will 
further  say,  as  there  is  no  bolts,  small  clevis,  rings  or  keys,  to  be 
hunted  up  preparatory  to  the  starting  the  plough,  there  is,  conse- 
sequently,  no  time  lost.  I  can  therefore  recommend  it  to  the  public, 
as  the  cheapest,  most  perfect,  and  most  durable  article,  that  has  ever 
come  under  the  name  of  plough. 

(Signed,)  THOMAS  GRAY. 


Coj)}/  Letter  from  Mr.  Sylvester  Harris^  Toiorship  of  Mnckh. 

Jacob  Bingham. 

I  have  used  one  of  your  large  patent  ploughs,  and  consider  it  very 
light  in  draught,  and  capable  of  doing  as  good  work  as  iiny  plough  in 
use,  and  as  such,  can  cheerfully  recommend  it. 

Yours,  with  respect, 
(Signed,)  SYLVESTER  HARRIS. 


Mr.  Bingham  has  shown  me  a  model  and  illustrative  drawings  of 
his  Patent  Plough,  which  appears  to  possess  the  mott  recent  im- 
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provements  that  have  been  effected  in  that  important  implement. 
The  bridle  or  clevis  is  quite  novel  and  highly  ingenious.  I  am 
disposed  to  regard  this  Plough  as  having  no  ordinary  merit,  that  is 
judging  of  it  without  seeing  it  in  actual  operation ;  and  it  appears  to 
be  well  deserving  of  a  fair  trial  from  such  as  desire  to  have  an  effec- 
tive implement  of  apparently  light  draught. 

GEO.  BUCKLAND, 

TT  .       -x    n  11         m        .  Professor  of  Agrkuliure. 

University  College,  Toronto, 

Feb.  15,  1856. 
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A  r,„c  of  five  cents  will  be  charged  for  each 
day  overdue. 
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NORWICH    FURNACE. 


rpHK   Undor.signed  hiiviiij^-  lutely  inii'cluiscd  from  .1.    Diiigliain  his   entire 
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interest  in  tlie  above  niimed  estitblishmcnt,  is  prepared  to  furnish  at  short 
notice,  STATIONAItV  EN(}1NES.  MILL  (JEARINa  of  every  description 
executed  promptly  iind  thoroughly.  And  also,  is  prepared  to  furnish  at 
wholesale  or  retail  the  following  articles,  viz  :  Stoves,  I'loughs,  Field  and 
Corn  ("uUivatorn.  IFarrown,  Horse  and  Hand  Jlay  Jlakes,  Straw,  Chatf,  or 
Cornstock  Cutters,  of  the  most  approved  patterns,  including  Ijrown's  Patent 
Uoad  Scrai)ers.  Farm  and  llailroad  Iiavrows,  Vipe  I'oxing,  Uoxing  Cast  in 
.Sand  or  on  Chills,  Sleigh  Shoes,  Hand  Irons,  Sugar  Kettles,  kc,  kc.  The 
Stoves  are  of  the  following  patterns,  namely,  the  King,  IJurr  (-  sizes),  Clinton, 
Premium.  Parlor,  Cook,  \c.,  >'<;•.  Parlor  Stoves  of  different  forms  and  sizes. 
I5{ix  and  Plate  Stoves  weighing  from  one  hundred  to  eight  hundred  pounds. 
The  I'loughs  are  from  the  earliest  to  the  latest,  ;ind  most  highly  approved 
l)atterns.  of  ditVerent  maker--,  such  as  liinghams  Patent,  Thirkles  Patent. 
(imported),  the  Lanarkshir"  or  Wilkie  Plough,  the  !Mid-Lothian  or  <'urrie 
IMough,  and  (irry's  Itnavd,  S''otoh  C;in!idiaii,  I'roniium,  I'Jjc.,  ^c;  Corn  and 
(Jang  Plough^. 

livery  description  of  lilacksnuth  work  done  with  neatness  ami  despatch. 
The  sul)scntjer  is  prepared  to  receive  orders  of  every  description  in  this  line 
(pf  business,  which  will  lie  executed  on  the  tihoriest  possible  notice,  and  war- 
ranted of  tlu!  be-t  material.  In  thus  soliciting  support  to  the  above-named 
establishment,  he  has  only  to  say,  that,  the  principles  which  has  guided  him 
hetetofore  may  be  simply  applied  in  the  following,  viz.,  pinictuality,  integrity, 
and  a  tir-t-i'ate  article  at  a  moderate  price  :  and  such  shall  be  his  contiiuied 
aim  ;  and  by  hnviug  in  the  establishment  >ome  of  tiie  best  mechanics  that  i« 
to  be  found  in  tlio  country,  ho  hopes  by  strict  attention  to  the  execution  of 
orders,  guod  workmanship,  and  by  using  the  best  materials,  and  in  fact  every- 
iliing  to  make  the  establishment  wurthy  of  the  support  of  the  public  at  large. 
And  he  would  furtlier  nay,  to  those  wishing  any  of  the  above-nnniod  article", 
or  casting,  will  find  it  tn  their  inter(";t  to  jrive  him  a  call  befcn'o  purchasing 
elsewhere. 


JAMES  BARR. 


Norwich ville,  January  1st,  1850. 
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